INTRODUCTION
define the boundaries of a health system as including all the resources, actors and institutions related to the financing, regulation and provision of health actions. Health actions are any set of activities whose primary intent is to improve or maintain health. Hsiao 2 similarly conceptualizes a health system as a set of relationships in which the means (structural components) are causally connected to the ends (goals) -within the boundaries of all activities whose primary purpose is to promote, restore or maintain health. The World Bank 3 in their strategy for health nutrition and population, describe health systems as " …all country activities, organizations, governance arrangements, and resources (public and private) 
dedicated primarily to improving, maintaining, or restoring the health of individuals and populations and preventing households from falling into poverty (or becoming further impoverished) as a result of illness."
Health systems are complex, multidimensional domains of actors and actions, which produce outcomes that societies value. 4 Stakeholders include patients, various types of health-care providers, payers, purchaser organizations, regulators, government and the broader citizenry. 5 People and their power in deciding, shaping and responding to change are central to health systems. [6] [7] [8] Health systems are dynamic, evolving, fluid, complex and adaptive rather than static entities. They are governed by feedback, and organize and adapt based on experience.
Outcome goals of health systems are to: improve health; be responsive to the legitimate non-health expectations of the population e.g. prompt treatment, treatment with dignity; and ensure fairness in financial contributions. The level of goal attainment e.g. life expectancy, maternal mortality, infant mortality; as well as the distribution of the goal within the population (equity) are important.
HPSR&A concerns itself with the investigation of and methodologies for investigating the processes by which societies organize their health systems to achieve collective health goals. This includes the interaction of actors in the processes, decision making at all levels (policy) and effects on outcomes. HPSR&A is a multi and inter-disciplinary predominantly social science. It draws upon a blend of disciplines such as economics, sociology, anthropology, political science, and epidemiology in its methods. 9 This means that it does not have a single methodological gold standard. The question asked defines whether research can be classified as HPSR&A or not; and since a variety of questions can be asked, drive the decision as to the most appropriate methodology. 10 Questions asked by HPSR&A cover a wide range of issues related to the functioning of health systems, such as service delivery, financing, governance and resources. HPSR&A capacity though growing, remains under developed in Low and Middle Income Countries (LMIC). 11, 12 The Institutes of Medicine defined public health as "what we, as a society do collectively to assure the conditions in which people can be healthy". 13 HPSR&A with its focus on the more upstream aspects of health, organizations and policies, is one of its essential disciplines. It is natural therefore that Schools of Public Health in tertiary academic institutions play critical roles in the development of academic and research capacity related to this field. Capacity is the ability to carry out stated objectives, to do or perform. It is a function of the skills of individuals, the tools at their disposal and the ability of the organizations or institutions within which they work as well as the broader context to support performance. [14] [15] [16] [17] [18] [19] Capacity is a dynamic and complex relationship within and between different levels and elements of organisations, individuals and context. Levels of capacity can be described as the individual, organizational and institutional and the wider environmental or contextual. Capacity is evidenced by processes and structures as well as outputs. [20] [21] [22] In relation to HPSR&A teaching and conduct; outputs can include successful grant applications, qualifications obtained, publications, conference presentations, and research influencing policy and practice. Capacity assessment research can help identify capacity assets, which can often exist but be constrained -and therefore need to be unleashed as part of capacity strengthening.
Our objective was to assess capacity and capacity strengthening needs for HPSR&A conduct and teaching in the University of Ghana School of Public Health (UG-SPH) to inform action for building the field. Drawing upon the literature we conceptualized three inter-related levels of factors that influence capacity to teach and conduct HPSR&A as in Figure 1 . We had four specific objectives related to this conceptualization. Firstly we aimed to describe the wider context of relevance to HPSR&A conduct and teaching in UG-SPH. Secondly we aimed to assess the institutional and thirdly individual staff capacity within the UG-SPH for HPSR&A conduct and teaching. Finally we aimed to understand inter-relationships between the levels. Superimposed on the framework of three levels of capacity, we explored five thematic areas of (1) Leadership and Governance, (2) HPSR&A teaching and conduct (3) research quality assurance, (4) communications, networking and Getting Research Into Policy and Practice (GRIPP); and (5) supporting resources for HPSR&A.
Figure 1 Conceptual framework for the needs assessment
Our objectives were set within the framework of the Consortium for Health Policy and Systems Analysis in Africa (CHEPSAA). CHEPSAA is a European Union funded consortium of 7 universities within 5 African countries, of which the University of Ghana is one; and 4 European universities within 3 countries. CHEPSAA aims to contribute to the improvement of health in subSaharan Africa by supporting health system strengthening though increasing sustainable African capacity to produce and use high quality health policy and systems research and analysis (HPSR&A) by harnessing synergies within the Consortium.
METHODS
This cross sectional study was conducted between March and December 2011 using mixed methods of data collection. A non-exhaustive desk review of grey and published literature was conducted to map context. Documents were obtained through Google and PubMed searches and key informants. Additionally we conducted organizational and individual assessment using an in-depth interview with the Dean UG-SPH; three focus group discussions (FGD) with Ministry of Health staff, past MPH students in practice and faculty of HPPM; and a UG-SPH staff interviewer administered questionnaire. Sixty-seven (67) UG-SPH teaching and research, administration and support staffs (86% of all staff) were interviewed. Variables in the questionnaire included staff status (full time, part time or contract); job roles, types, content and management of teaching and research, academic training and experience, working conditions, career development needs and opportunities. Topics explored in the FGD and in-depth interview were related to the five thematic areas.
Net map 23 was used as a tool in the FGD to help map actors and their roles and linkages in HPSR&A conduct and teaching. Net Map is a flexible tool that helps understand, visualize and discuss situations in which different actors influence outcomes. Working with a note taker, the facilitator asked participants to brainstorm all key actors around a particular question or issue and the links between them. The results were diagrammed on a flip chart, with different colour lines indicating relationships and networks. Participants then rated the relative importance of actors with regard to the issues and linkages.
Qualitative interviews were tape recorded and transcribed. Qualitative data -including open-ended questions in the staff questionnaire was manually analysed for themes, commonalities and contrasts. The responses to the open ended questions were typed into Excel for coding and sorting into themes and categories. Quantitative data was analysed using STATA and results presented in graphs, frequency and cross tables. Triangulation of information on the same topic from the different data collection methods was used during analysis to generate a richer understanding of complex processes and also as part of the process of ensuring reflexivity and rigor in the conclusions.
The investigators did all the qualitative interviewing while interviewers were recruited and trained to administer the staff questionnaire. All interviews were done with informed consent. Ethical clearance was obtained from the Research and Development Division of the Ghana Health Service.
FINDINGS
We present our findings within the framework of three levels of capacity and five thematic areas. To avoid being repetitive, apart from the thematic area of governance and leadership which we discuss at both the contextual and the SPH institutional level; the thematic areas we focus on at each level are those whose inputs, processes and outputs are largely at that level despite having effects across levels.
CONTEXTUAL LEVEL CAPACITY Institutions
Networking and exchange between institutions can be an important part of capacity building. We therefore tried to map major institutional actors in the field of HPSR&A in Ghana. We did not find any dedicated HPSR&A conduct and /or teaching institutions. Institutions that were involved in HPSR&A were part of larger organizations with a broader mandate. These organizations can be classified as primarily engaged in research or both teaching and research. Additionally, they can be classified as academic, practice or purely research organizations. This is summarized as a matrix in Table 1 At the time of the study its oversight and coordination functions for as well as active involvement in health research appeared to be dormant. 
THEME: CONTEXTUAL LEVEL GOVERNANCE AND LEADERSHIP
Essential stewardship and governance skills in a national health research system include capacity to formulate a vision, mission, goal and policy; to prioritize, address ethical considerations, collect, analyse and use information to assess and evaluate the various aspects and steps in the research process and design and implement policies which effectively address inequities in health research, including the financing of research, setting the research agenda, and knowledge publication and utilization. We did not find any clear national mechanisms for priority setting, coordinating research agendas and harnessing them to a regularly updated national health research agenda and national development though several MOH documents suggested that the importance of research is recognized. 25, 26 It appeared that implementation has lagged behind the stated intent. Figure 2 summarizes the Net map session with SPH faculty on actors in HPSR&A, how they link with each other and the UG-SPH. Actors identified included the contextual actors already described. Additionally, the Media, International Funders, International Non Governmental Organizations (NGO) such as the INDEPTH network, International Academic Institutions and the Community were mentioned. HPSR&A links between the UG-SPH, MOH and its Agencies include teaching, conduct and financing of HPSR&A as well as advice and information provision.
THEME: COMMUNICATIONS, NETWORKING AND GETTING RESEARCH INTO POLICY AND PRACTICE (GRIPP) Communication and Networking
While some of the linkages between actors (e.g. teaching and conduct of research) were felt by respondents to be bi-directional (double headed arrows in Figure 2) ; others (e.g. finance, advice and information) were felt to be predominantly unidirectional (single headed arrows). For example, in teaching, the relationship is bi-directional. Staffs from the MOH and its agencies attend courses and programs in the SPH. At the same time, some staffs from the MOH and its agencies provide part time teaching within the SPH. In research, the relationship is unidirectional. UG-SPH conducts research within the health sector, but the health sector does not conduct research within UG-SPH. On the other hand, the health sector sometimes provides financing to the UG-SPH but not vice versa. The contextual actors also link with each other e.g. International Funders fund other research institutions and some MOH policy and program development and implementation. Table 2 summarizes the consensus perceptions of participant in the Net map session, as to the relative importance of the contextual partners with regard to each issue. A ranking system with scores progressing from 1 to 5 where a score of (1) indicates 'Not important at all'; a score of (5) 'very important' was used. Important individual actors within these institutions varied from institution to institution. In the MOH they were the Minister, Chief Director and the Directors; while in the GHS, they were the Director General, national, regional and district level Directors. Health providers or frontline workers were also mentioned as important individual actors and more or less "policy practitioners" depending on the issue.
Non public sector institutions identified as important in the processes through which research influences policy and practice (GRIPP) included the Christian Health Association of Ghana (CHAG); Quasi-government agencies; Non Governmental /Civil Society Organizations (NGO/CSO); Private providers; Development partners and the media. Other ministries departments and agencies such as Education; Information services department; and the Ministry of Finance were also important. Respondents indicated that how involved actors were in these processes depended on the policy issue. Actors were linked through transmission of information, financing, giving of advice and technical assistance. Due to shortage of full time staff when it started in 1994, the UG-SPH relied extensively on public health practitioners as part time faculty and student supervisors. As the school grew and acquired more full time staff, the use of part time staff in public health practice to support teaching and student supervision declined. The advantage has been that the school has staff whose time and outputs it has more control over, and less needs to pay part time staff allowances. The disadvantage is that public health is a professional as well as academic discipline and the school runs a risk of getting dissociated from professional public health practice. To counter this disadvantage, the leadership of the school at the time of the study indicated that there had been efforts to get staff actively engaging with public health practice and the health system. However it had not been very successful. There appeared to be a variety of reasons including lack of a structured program and incentives for engagement; and faculty overloaded with student teaching and supervision.
Theme: Supporting Resources for HPSR&A UG-SPH gets its Government of Ghana funding for recurrent expenditure from the National Council for Tertiary Education (NCTE) through the main university. Sources of this fund include consolidated taxes, the Ghana Education Trust Fund or GET Fund (a dedicated fund for the educational sector made up of 2.5% Value Added Tax), and some donor funding. Additionally individual faculty related projects bring in some international funding. Funding specific for HPSR&A conduct and teaching was not possible to determine.
At the time of the study, the Controller and Accountant General's Department (CAGD) paid UG-SPH staff salaries under a pilot of proposals for the University to become part of the CAGD system, a reform the university was not very keen on. All other staff salaries, were paid directly by the University using funds transferred from the NCTE.
The advantage of this system is that it gives the university better autonomy and flexibility in the control of its human resource budget.
The disadvantage is that there are sometimes reimbursement delays and the university has to take bank loans to advance pay its staff. The SPH having a different HR payment system had created some peculiar challenges. It was no longer possible to engage part time faculty and add their remuneration to the University wage bill. Staff incentives such as Rent allowance were not so easily reimbursed. The SPH had to get approval to engage new staff under a dual system of both the University and the CAGD processes. Table 3 summarizes the staffing of the UG-SPH by category and by department at the time of the study in 2011. The University of Ghana requires doctoral level training to be employed as a lecturer or higher, classified as "academic staff". Tutors, teaching assistants and other research and teaching staff without doctoral level training are classified as "non academic staff".
Figure 4
Infrastructure, equipment, tools and supplies access Despite a vast improvement from its start in 1994 in a handful of loaned offices and shared lecture halls in the Institute of Statistical, Social and Economic research (ISSER) to the current situation where it has its own buildings; the School's infrastructure -both lecture hall and faculty office space as well as access to equipment, tools and supplies such as computers, internet, email and electronic resources including online journals were inadequate for its expanding needs. Figure 4 summarizes staff responses to the "yes" or "no" question: "Do you have adequate access to any of the following to support you in your job role" in reference to office space, computers, internet and email, electronic resources including online journals, teaching space and teaching equipment. Some staff in the category "non-academic /administrative" answered the question on access to teaching space and teaching equipment because non-academic staff such as assistant lecturers and tutors do some teaching.
Specific infrastructure constraints mentioned included inadequate office space and furniture, no kitchen or canteen, and some interruptions in Internet service and electricity supply. Regarding assets the school had that had not yet been fully exploited, staff felt that there was enough land to put up spacious offices, lecture halls and a canteen for staff.
They also felt that benches and chairs could be provided for students under the trees; sandwich students could be allowed to utilize the classrooms during recess, and some office space created for part time staff.
Theme: HPSR&A Teaching and Conduct
All MPH courses offered within the department of Health Policy, Planning and Management (HPPM) at the time of the study were HPSR&A relevant. They were all 2 credit hours implying 26 hours of classroom contact time and about 12 -24 hours of reading and exercises.
Some MPH courses in other departments e.g. social science research methods, epidemiological research methods, were HPSR&A relevant given the multidisciplinary nature of the field. Some short courses had modules with HPSR&A related content. There were no doctoral level courses at the time of the study. Staff with PHD had mainly obtained them from institutions in Europe and North America.
Seven (7) staff (6 academic and 1 non-academic) indicated that they engaged in or supported HPSR&A teaching and conduct. Of these, 5 were engaged in both HPSR&A teaching and conduct, one in teaching and one in research only. Their teaching experience ranged from 2-12 years; while research experience ranged from 1-22 years. Five were involved in the setting assignments in HPSR&A related teaching and 3 in obtaining and using student reviews of courses. Five were involved in new course development. One was involved in general management of HPSR&A related courses in the UG-SPH such how courses linked to each another; and managing application for courses by students.
Apart from CHEPSAA, there were several HPSR&A related projects in UG-SPH at the time of the study. Theme: HPSR&A Quality Assurance There were several mechanisms to ensure research and teaching quality assurance that also covered HPSR&A. The Research and Development Division (RDD) of the Ghana Health Service (GHS) had an ethical review committee that the School of Public Health shared. All students conducting research were assigned academic supervisors and there were several seminars for students to present research proposals for review by student peers, faculty and stakeholders from the health sector. External examiners were involved in the final assessment of all dissertations and thesis. Methods courses also supported the development and quality of students' capacities. All courses taught in the SPH had to go through a review and approval process initially with academic review committees within the SPH and then in the wider university. Table 4 summarizes data from the individual staff interviews. Approximately half of the staff interviewed (34/67) were academic staff. The rest were either administrative or non academic staff. Non academic and administrative staff were younger with a mean age (SD) of 34 (11) and a median age of 31; as compared to academic staff whose mean age (SD) was 47 (10) and median age 47. 
Individual staff level capacity

BOX 1 Individual staff level capacity
The fields of study at doctoral level for academic staff included adolescent and reproductive health, applied health social science, administration, health policy and administration, epidemiology, population studies, evaluation, health economics, health informatics, immune parasitology, molecular parasitology, nutritional sciences, psychology, public health, and environmental health. About 54% of SPH staffs were aware of career development opportunities in the School. These career development opportunities were further studies (locally and abroad), conferences and workshops, refresher courses, exchange programmes, short courses and onthe-job-training. Identified opportunities to strengthen HPSR&A teaching and conduct were short and longterm training; mentoring and coaching; and development of a specialist master's programme in HPSR&A.
DISCUSSION AND CONCLUSIONS
There exists some capacity for HPSR&A teaching and conduct in Ghana at all levels, and this is an asset. Also an asset, the School of Public Health since its inception has acknowledged the importance of health policy, planning and management and in creating a HPPM department provided a home for the further development of HPSR&A. There are also well laid out and stable University governance structures within which the SPH operates.
Alongside these assets are challenges. At all levels, HPSR&A capacity in Ghana could be described as somewhat fragile. This reflects in part contextual challenges related to national per capita income and priorities that in their turn drive institutional financial, human, infrastructure and resource constraints. This situation is not unique to Ghana. The capacity assessments in all the African universities that are part of CHEPSAA showed that apart from the three institutes in South Africa that did not report significant infrastructural constraints, the institutes in Nigeria, Tanzania and Kenya, like the UG-SPH reported some challenges with unreliable electricity, internet and inadequate teaching aids and space. 27 Universities in Ghana as in several other parts of subSaharan Africa; have challenges in attracting and retaining adequate numbers of skilled and experienced research and academic staff for a variety of reasons. It is not difficult for highly trained and skilled researchers and academics to be mobile internationally as well as within the country, and between academia and other areas such as professional practice in government, NGO and international organizations. Where there are income gradients between academia and other employment opportunities, and bureaucratic procedures daunting, academia may suffer.
The fragility also reflects in part the fact that despite growing prominence; the field of Health Policy and Systems Research and Analysis (HPSR&A) remains relatively an emerging discipline still carving its path to growth, development, recognition and adequate resources. This can influence the ability to attract and grow the needed next generation of individuals and institutions in the field. Role modelling and perceptions of the future potential for advancement are important in attracting young and talented individuals into any discipline. Understaffing can bring about heavy workloads and high teacher student ratios making it difficult for staff to find time for research related activities such as proposal development, attracting grants, research conduct and publication. It may also mean that programs to train the next generation are limited, and even when they exist, supervision may be sub-optimal.
At the time of the study in 2011, there was no structured HPSR&A related doctoral program in the UG-SPH. A doctoral program with a concentration in different fields within public health including Health Policy, Planning and Management has subsequently been introduced. Plans are also now underway to introduce a professional doctor of Public Health (DRPH) program with a concentration in leadership. These are all efforts that can help to build capacity in the HPSR&A at the institutional and individual level. There can be "no development without research"
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. At the national and contextual level, the Ministries of Health and Education will need to lead the way.
